Lamotrigine Attenuates Proteasome Inhibition-Induced Apoptosis by Suppressing the Activation of the Mitochondrial Pathway and the Caspase-8- and Bid-Dependent Pathways.
Proteasome impairment has been shown to be involved in neuronal degeneration. Antiepileptic lamotrigine has been demonstrated to have a neuroprotective effect. However, the effect of lamotrigine on the proteasome inhibition-induced neuronal cell death has not been studied. Therefore, we assessed the effect of lamotrigine on the proteasome inhibition-induced neuronal cell apoptosis in relation to cell death process using differentiated PC12 cells and SH-SY5Y cells. The proteasome inhibitors MG132 and MG115 induced a decrease in the levels of Bid and Bcl-2 proteins, an increase in the levels of Bax and p53, loss of the mitochondrial transmembrane potential, cytochrome c release and activation of caspases (-8, -9 and -3). The addition of lamotrigine reduced the proteasome inhibitor-induced changes in the apoptosis-related protein levels, production of reactive oxygen species, depletion and oxidation of glutathione (GSH), and cell death in both cell lines. Lamotrigine and N-acetylcysteine alone did not affect the levels of 26S proteasome and activity of 20S proteasome. MG132 did not alter the levels of 26S proteasome but decreased activity of 20S proteasome. Lamotrigine and N-acetylcysteine attenuated MG132-induced decrease in the activity of 20S proteasome. The results show that lamotrigine appears to suppress the proteasome inhibitor-induced apoptosis in PC12 cells by suppressing the activation of the mitochondrial pathway and the caspase-8- and Bid-dependent pathways. The suppressive effect of lamotrigine appears to be associated with its inhibitory effect on the production of reactive oxygen species, the depletion and oxidation of GSH and the activity reduction of 20S proteasome.